Background: Ageing imposes extra financial burdens on social and health services in developed countries. Selfrated health (SRH) is considered to be both a reliable measurement of overall health status including morbidity and mortality and an important predictor of hospitalization, functional impairment and greater demand for health-care services in the elderly. Our aim was to identify factors associated with poor SRH in elderly populations and investigate possible differences between urban areas in Slovenia, Lithuania and UK. Methods: Data were obtained from population-based surveys from the European Urban Health Indicator System Part 2 project. The stratified representative sample (41% men and 59% women) consisted of a total of 2547 respondents aged 65 from the urban areas in the three countries. Results: The prevalence of poor SRH was highest in Lithuanian urban areas. The strongest factors associated with poor SRH were low education [OR (odds ratio) 4.3, 95% CI (confidence interval) 2.5-7.3, P < 0.001], restriction of activities attributable to a chronic disease (OR 2.6, 95% CI 2.2-3.0, P < 0.001), inadequate physical activity (OR 1.7, 95% CI 1.2-2.5, P = 0.007) and poor mental health (OR 1.1, 95% CI 1.1-1.2, P < 0.001). The main factors associated with poor SRH by country included the following: living alone (Slovenia) (OR 2.0, 95% CI 1.1-3.7, P = 0,023), female sex (Lithuania) (OR 2.0, 95% CI 1.0-4.2, P = 0.058) and inadequate physical activity (UK) (OR 2.2, 95% CI 1.3-3.6, P = 0,003). Conclusions: Despite different levels of poor SRH, the factors associated with poor SRH were similar for the urban areas of the three countries. Factors associated with poor SRH in the urban areas could also reflect either cultural differences or specific situations for elderly in that country, which need further research.
Introduction

B
y 2030, about three out of every five people in the world will live in cities comprising an increasingly significant proportion of older people. 1 Simple and valid measures for the evaluation and prediction of health status in elderly individuals and populations are needed to address the financial burden on social and health services due to aging. 2 Self-rated health (SRH) is widely used as a reliable measurement of overall health status, and as a significant independent predictor of morbidity, development of disability and mortality.
2,3 SRH integrates biological, mental, social and functional aspects of an individual, 3 including individual and cultural beliefs, and health behaviours. 4 SRH is influenced by 'demographic' indicators such as sex 5, 6 and age; 'social' indicators such as education and income, 7 social networks and family functioning; 'biological' indicators such as the presence of illnesses and the taking of medications; mental health indicators; and 'functional' indicators such as those indicative of alteration of physical and instrumental daily basic activities. 3, 8, 9 Discrepancies between subjective reports of health status and more objective measures of this are often associated with social and demographic factors, which indicate the importance psychosocial factors have in influencing health status. 10, 11 Healthy lifestyle is related to stable SRH. 12 No leisure-time physical activity and (former and current) cigarette smoking in men were significantly associated with poor health. 13 SRH correlated with physical activity and alcohol consumption in the younger elderly 10 : moderate alcohol consumption had no impact 14 or was associated with better SRH. 15 The type neighbourhood in which the elderly person resides affects their SRH. 8, 16 Social disconnectedness, lack of participation and perceived isolation have also been associated independently with lower levels of self-rated physical health. 17 People's culture, gender, economic conditions, health system organization and economic satisfaction differences must be taken into consideration when making comparisons on SRH between populations. [18] [19] [20] [21] [22] Physical environment, 'social environment' and the availability of access to health and social services have to be taken into account when explaining social determinants of health. 23 The aims of this article were as follows: first, to study the prevalence of SRH in relation to social, demographic, biological, functional and life-style determinants in the elderly living in urban areas of Slovenia, Lithuania and UK; second, to identify factors significantly associated with poor SRH in the separate countries and differences in their importance between countries and third, to identify the main factors associated with poor SRH overall.
Methods
Study design and population
Data were obtained from the EURO-URHIS 2 project (European Urban Health Indicator System Part 2) which collected routinely available data and conducted youth (14-16 years old) and adult (19- 24 Details on the data collection methods are described elsewhere. [25] [26] [27] Ethics committee approval for the surveys was obtained by all partners in the project, according to their national regulations.
This study relates to older people (65 years old), who had permanent residence in urban areas in three selected countries: Slovenia (Maribor, Ljubljana), Lithuania (Kaunas, Šiauliai) and UK (Merseyside). Urban areas in these three countries were chosen as they were expected to provide a contrast among the different social, economic, political and cultural contexts in Central/Eastern and Western Europe. Stratified representative samples were drawn from the Central Population Registers of Slovenia and Lithuania and from five local population registers in Merseyside (representing the five boroughs), UK. In Slovenia (one each in Maribor and Ljubljana) and Lithuania (one each in Kaunas and Šiauliai), each sample included 800 inhabitants aged 65 or over, who had permanent residence in these previously defined municipalities; in UK, similar samples were identified in each of the 3 primary care trusts and 2 electoral registers.
Response rates were 51.0% and 50.6% for Maribor and Ljubljana (Slovenia), 42.5% and 38.8% for Kaunas and Šiauliai (Lithuania) and 27.1% for Merseyside (UK), respectively. The surveys were conducted between September 2010 and May 2011, using the same questionnaires (developed in English, and translated into local languages) and methods of data collection. Data were entered to an online database, housed at Manchester University. Data cleaning was performed in 2011. The questionnaire collected information on sociodemographic indicators (age, sex, education, etc.), anthropometric data, health status and diseases, health behaviours, living conditions and neighbourhood characteristics (67 questions in total). Questions were selected based on validated tools, and data were collected in a standardized way so as to allow direct comparisons to be made.
SRH, which was chosen as the dependent variable in our study, was evaluated by each respondent's general health perception ('How do you rate your state of health in general?') measured on a 5-point scale ranging from 'very good' (1) to 'very bad' (5) with higher scores corresponding to a poorer perception of general health. For the purposes of multivariate logistic analysis, replies were combined into two categories: 0 = good (comprising very good and 'good') and 1 = average and poor (comprising 'fair', 'bad' and very bad).
Socioeconomic status (SES), mental health status, smoking, physical activity, dietary habits, social networks and social capital were selected as the independent variables. SES was assessed according to the respondents' reported levels of education with the following values: 1 (no formal education), 2 (primary education), 3 (secondary education), 4 (tertiary education) and with answers to the question on whether or not each respondent had enough money for daily expenses. Influence of chronic diseases was assessed by the presence of any such disease: 0 (not present), 1 (present) and on how much each respondent felt restricted by it: 1 (yes, very much restricted), 2 (yes, somewhat restricted), and 3 (no, not restricted). A new variable was created by combining both questions, first recoding the 'restriction by disease' so that higher values corresponded to a higher restriction (3 = yes, very much restricted; 1 = no, not restricted), and then multiplying the recoded values by the presence of a disease (0 = no, 1 = yes), with lower values of the new variable thus corresponding to lower restriction/no restriction and higher values to higher restriction by disease.
The mental health status of respondents was evaluated using the General Health Questionnaire). 28 Daily consumption of alcohol, and/or consumption of six or more units of alcohol in one drinking session, at least once per week, was considered as indicative of hazardous alcohol consumption; a new variable was created denoting absence/presence (0/1) of hazardous alcohol consumption. Daily or occasional smokers were considered smokers and everyone else as non-smokers. Physical activity was assessed according to the response to the question: 'How frequently do you exercise for at least 30 minutes during your leisure time?' Physical activity at the rate of 4 to 6 times a week was considered as adequate, 1 to 3 times a week was considered as less than adequate and less than once a week was considered as inadequate physical activity. We used the following criteria as the indicators of unhealthy dietary habits: breakfast less than four times a week; use of butter, full fat ghee or 'hard' margarine; use of whole milk or no milk consumption; consuming both less than one unit of fruit per day and less than one unit of vegetables per day. A new indicator of healthy dietary habits was created by assigning value 1 (present) or 0 (absent) to the above five items and summing the values to obtain the total score.
A respondent's social network was considered strong when that person indicated contacting and/or visiting/being visited by family or friends at least once a week. Respondents having a very or a fairly strong sense of belonging to their neighbourhoods, and when they answered affirmatively regarding the presence of neighbours' help, were considered as benefiting from high social capital.
Statistical analysis
To give representative urban area estimates, the data had to be weighted by the variables that were used to stratify the sample: sex and age.
Data were analyzed using SPSS 21.0. Comparison between countries in each of the measured variables was performed using appropriate hypothesis testing (chi-square test for categorical comparisons, t-tests and analysis of variance for continuous data). Bivariate logistic regression was performed with dichotomized SRH (good/very good; average/poor/very poor) as the dependent variable, and each determinant of health as an independent variable, to calculate crude odds ratios and 95% confidence intervals. Multivariable logistic regression was used in the second step to control for confounding factors. In the third step, the overall multivariable logistic regression model was tested to evaluate which factors were most strongly associated with SRH in the selected countries. With total sample size of n = 650 cases (the smallest sample size per country) and the probability of poor SRH when a risk factor is absent set to 0.2, the study had 80% power to detect an odds ratio (OR) of 1.6.
Results
The prevalence of average and poor SRH in elderly population varied from 44.8% in UK to 89.6% in Lithuanian with Slovenian urban areas (73.6%) being in-between the other two ( 2 = 330.8; P < 0.001). The odds for average and poor SRH in elderly living in Slovenia were 3.4 (95% confidence interval [CI] 2.7-4.3] times larger than for those living in the UK. Elderly in Lithuania have 10.5 (95% CI 7.6-14.5) times higher odds for average and poor SRH in comparison with elderly from UK. Poor/very poor SRH was reported more often in elderly women than in men, with the exception of UK. Marginally, statistically significant differences between sexes were found in Lithuania (OR 1.7, 95% CI 1.0-3.0, P = 0.065), where the percentage of the elderly rating their health poor was also the highest. 
Discussion
The prevalence of the poor/average SRH was highest in Lithuanian urban areas and lowest in urban areas in the UK. Low(er) level of education, restriction of activities attributable to a chronic disease, inadequate physical activity and poor mental health status were associated with poor and average SRH in the elderly in all three countries, which was also confirmed in other studies. 4, 9, 11, 29 The same variables, with the exception of inadequate physical activity, were also the most strongly associated factors with poor/average SRH in urban areas in separate countries. Mental health status and restriction of activities attributable to a chronic disease differed between countries, while the influence of education on SRH was similar in urban areas in all three countries. Living alone was significantly associated with poor SRH only in Slovenia and inadequate physical activity only in the UK. Current smoking in our study did not have any significant relationship with SRH, while inadequate physical activity correlated with poor/average SRH in the UK, which is consistent with other studies. 8, 16 Hazardous consumption of alcohol in the elderly in UK positively correlated with SRH, which has not been the case in a study from Slovenia, 14 while the survey from Lithuania did not show any association between alcohol consumption and SRH. 30 The contribution of health behaviours to the social gradient in Central and Eastern Europe was small. 31 An explanation could be that the elderly who drink alcohol in a hazardous way have 'escaped' illness thus far, and they are probably more satisfied with their lives; at the same time, they have social networks which approve of and enhance harmful drinking; this is often observed in countries with high alcohol consumption per capita. 32 Diet habits were not associated with any major differences in SRH. Comparison with other studies is difficult, because there is a lack of studies on association between dietary habits and SRH.
The sex differences in reporting levels of SRH in Lithuania, however marginally significant, could indicate that differences in SRH and health between men and women may exist, attributable perhaps to a worse social position for elderly women when compared with that of men, or alternatively this might result from different ways of assessing health (more unfavourably) in elderly women. Such differences could be attributed to a variety of social phenomena: socialization, levels of education and the degree to which SRH is enhanced by positive social networks. 33 The highly positive association of SRH with living with a partner in Slovenia, in contrast to the other two countries and also to other studies, 34 could be explained by the tradition of marriage, perceptions of loneliness, poor social networks and potential financial problems consequent to living alone.
The importance of social contacts declines markedly when other variables (such as SES and disease-related restriction) are taken into account. This is consistent with the findings of other surveys. 35 Trusting (and socially active) individuals more often report good health in countries with high levels of social capital, but are less likely to do so in countries with low levels of social capital. 36, 37 A crude total variance of neighbourhood effects on SRH status was reduced significantly when individual factors such as education, country of origin and social participation were included in the model. 38 A reason for very weak or absent correlation between social capital measures and perception of general health in all three countries could be that measures of active social participation were not included in the survey, and this may also reflect the structure of neighbourhood populations in the various urban areas studied.
Associations between selected variables and poor SRH did not differ substantially, while levels of SRH did indeed differ between countries, which are consistent with the findings of other surveys. 7, [20] [21] [22] However, higher restriction of activities attributable to a chronic disease was more strongly associated with poor SRH in older people in Lithuania than in Slovenia and UK, while poorer mental health was less strongly associated with poor SRH in Slovenia, compared with Lithuania and UK. These findings may indicate real differences, but it is also possible that they reflect cultural differences between countries, subjective differences in assessing health status or the specific situation of Lithuanian elderly, especially in elderly women, as sex was important (however marginally) for assessment of health in Lithuanian urban areas only. By cultural differences, we refer to relative differences in patterns of social structures, ways of life, ways of thinking and values characteristic of specific nationalities and so on. 19 Furthermore, different populations may have different criteria for 'normality', and the same level of physical functioning/health may be interpreted differently in different populations. 31 If the elderly participates actively in social intercourse and related activities within their local communities, their health assessments are more favourable. In more traditional societies, structural integration is sufficient to bolster health assessments in the face of poor functional health, and social contributions do not further aid subjective health. 39 That may explain differences in the levels of SRH assessment we found in urban areas in the UK as compared with the other two countries. Our study provides several novel developments. First, the data provide, for the first time in respect of urban areas in Europe, comparable health measures across European countries, including elderly populations. Second, knowledge of the association between demographic characteristics and health indicators with SRH enables rapid insight into the situation of elderly living in the urban areas in three countries with different backgrounds. 40 Third, the findings confirm similarities between elderly populations in major determinants of health despite differences in social, health and political systems, which are likely also to apply in other European urban areas. Fourth, our survey confirms the major influences of education and perceived income on SRH, which reflects inequalities in health within the urban areas studied. Finally, it shows that the influence of SRH on the restriction in daily activities, psychological status, sex, marital status and physical activity in the elderly differs between the urban areas, which could reflect differences in culture, tradition or social structure.
Our study has several limitations. First, specific chronic diseases, and specific mental disorders, were not controlled for. Second, access to health care was not included. Third, there was no information about the quality of social contacts, perceived isolation or active participation by the elderly. Finally, sampling frames and response rates differed by country, so we cannot exclude the possibility that our samples may have differed.
Conclusions
Factors associated with poor SRH were similar in all three countries: lower education, restriction of activities attributable to a chronic disease and poor mental health status. There were also factors associated with poor SRH found only in separate countries (living alone in Slovenia, inadequate physical activity in UK and being female in Lithuania) which may perhaps be explained according to the differing environments (social, political, physical, etc.) experienced by the elderly in those countries.
Unhealthy life-style indicators were not significantly associated with poor SRH. The exception is inadequate physical activity, which was significantly associated with poor SRH in the UK. Social networks and social capital in our study did not prove significant associations.
Our evidence confirms the need for improving SES in the elderly. It also confirms the need for early prevention of the most disabling chronic diseases, including mental disorders, the need for special attention to be given to those elderly living alone and the need for innovative programs designed to enhance physical activity in the elderly. Further studies are needed on the impact of the built environment on physical activity. Clinical use of SRH could result in both earlier treatment and reduced health care and social care costs, and therefore should be broadly recommended.
